We report a 16-year-old girl who had stunted growth and primary amenorrhea presenting with headache and vomiting. MRI of brain showed posterior fossa dermoid cyst with hydrocephalus and empty sella. Growth hormone (GH), Leutinizing hormone (LH) and Follicular stimulating hormone (FSH) were grossly reduced on endocrinological work-up. She underwent suboccipital midline craniectomy and complete excision of dermoid cyst .She had no additional deficit after the surgery. She had menarche six months after the surgery and developed adequate secondary sexual characters, however her height remains subnormal at follow-up after 2 years as compared to age matched controls. We briefly review the radiological features, pathogenesis and outcome of this underestimated entity.
InTRoduCTIon
Empty sella is caused by herniation of supra-sellar cistern into pituitary fossa causing non-visualization of pituitary gland on radiological imaging. It is reported in 6-20% of autopsy specimen (1) . Few case reports of intracranial tumors other than sellar-suprasellar lesions causing empty sella have been described in the literature (8, 11) , however, its association with posterior fossa dermoid cyst has never been described in the literature.
CASE REPoRT
A Sixteen years old female who had primary amenorrhea and lack of secondary sex characters developed headache and vomiting for two weeks prior to presentation to our services. On examination she had short stature with lack of secondary sexual characters. Fundoscopy showed bilateral papilloedema, rest of neurological examination was normal. Her MRI brain revealed a 4 th ventricular dermoid cyst with hydrocephalus and supra-sellar cistern herniating into pituitary fossa causing empty sella (Figures 1, 2A-B ).There was a tract extending from the dermoid cyst to subcutaneous tissue. There was no evidence of any communication with skin. Growth hormone (GH), Leutinizing hormone (LH) and Follicular stimulating hormone (FSH) were grossly reduced on endocrinological work-up. She underwent sub occipital craniectomy and complete excision of dermoid cyst with tract. Histopathology was consistent with dermoid cyst ( Figure 3A) . She started having menses six months after surgery. MRI of brain at follow-up showed reduction in pressure changes on pituitary gland with recovery of size, however dimensions of sella remain the same ( Figure 3B ). At 2 years of follow-up she has no deficit, but she has not attained adequate height as compared to her age matched controls, though her hormonal profile has become normal.
dISCuSSIon
Empty sella syndrome is a radiological and anatomical diagnosis characterized by herniation of supra-sellar subarachnoid space into the pituitary fossa compressing the pituitary gland along the wall of the sella. Classically it has been described in middle aged, obese hypertensive females Dange N. et al: Primary Amenorrhea due to Empty Sella (7, 8) . It may be primary empty sella where it is not associated with previous surgical intervention or radiation treatment. Secondary empty sella is the consequence of previous surgery, pharmacological or radiation treatment (9) . The causes for primary empty sella are benign intracranial hypertension, hydrocephalus causing dilated third ventricle, multiple pregnancies with repeated necrosis/atrophy of gland, hemorrhage/necrosis into pituitary adenoma, post-partum pituitary necrosis (Sheehan's syndrome), cystic pituitary tumor and deficient diaphragma sella .Besides these, intracranial tumors excluding pituitary and parasellar tumors invading the sella causing raised intracranial pressure can lead to empty sella (8, 9, 11) . Recently Kim et al (8) in their description of various brain tumors for their association with empty sella have discussed the pathogenesis of this condition and possible indications for surgical intervention. They also emphasized lack of description of this entity in the literature. Diagnosis of empty sella is suggested by enlarged sella (symmetric ballooning with depressed floor) on plain lateral skull radiograph. CT will show the evidence of erosion of posterior clinoid and dorsum sella along with widening and depression of floor (1, 7, 8, 9) . Chronically raised pressure and dilatation of the third ventricle lead to alteration in CSF dynamics at supra-sellar cistern and its herniation into the sella turcica (1, 2, 8, 9) . Chronic pressure over the pituitary gland may lead to functional alterations, most common of which is deficiency of growth hormone (3, 5, 10) . Empty sella and primary amenorrhea due to aqueductal stenosis with hydrocephalus and resumption of menses after shunt surgery have been described (2) but never in association with a dermoid cyst.
Dermoid tumors comprise 0.1-0.7% of all intracranial tumors and are mostly found in the midline. They may be extradural, vermian, or intraventricular. A dermal sinus may or may not be connected to the mass. These grow slowly over the period and manifest during adolescence (3, 4, 6, 10) . Dermoid tumors arise from incomplete separation of epithelial ectoderm from neuroectoderm at around fourth week of gestation. The cyst wall often includes hair follicles, sweat glands, and sebaceous glands which secrete desquamated epithelium, sweat, and sebaceous materials causing gradual expansion of the tumor (4, 6) . Absence of dermal communication and other features like recurrent meningitis led to late diagnosis in our patient. Fundoscopy in patients of primary amenorrhea may clinch the diagnosis of neurosurgically treatable lesions in early stage by detecting papilloedema when the other features of raised intracranial pressure might be absent. We also believe that our patient did not achieve the normal height due to late diagnosis (3, 10) .
ConCLuSIon
Primary amenorrhea may be caused by any intracranial tumor causing chronic hydrocephalus. The prognosis with benign space occupying lesions is relatively better. High index of suspicion and early diagnosis may help the patients to attain normal growth and hormonal parameters.
